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2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Pascal Piriou 


121 1 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



PATENT COOPERATION TREAT ' 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

RAYNOR, Simon Mark 
URQUHART-DYKES & LORD 
Midsummer House 
41 1c Midsummer Boulevard 
Central Milton Keynes 
Bucks MK9 3BN 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 





Date of mailing 

(day/month/year) 1 8.04,200 1 


Applicant's or agent's file reference 
SMR/P73221PC 


IMPORTAm" NOTIFICATION 
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International filing date (day/month/year) 
27/01/2000 
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Applicant 

REXAM COATED PRODUCTS LIMITED et aL 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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REXAM COATED PRODUCTS LIMITED et al. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

K This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

lit □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV S Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII S Certain observations on the international application 



Date of submission of the demand 
10/07/2000 
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Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

JS) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
~ Fax: +49 89 2399 - 4465 


Authorized officer 

Van Laarhoven, W U jJ 
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INTERNATIONAL PRELIMINARY 
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International application No. PCT/G BOO/00202 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-6 as originally filed 

Claims, No.: 

1-39 as received on 26/01/2001 with letter of 19/01/2001 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. 13 This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

\S all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 to 10 and 12 to 36 




No: 


Claims 


1 1 and 37 to 39 


Inventive step (IS) 


Yes: 


Claims 


1 to 10 and 12 to 36 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1 to 10 and 12 to 36 




No: 


Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Item IV) 

The application lacks unity within the meaning of Regel 13.1 PCT for the following 
reasons: 

A recording sheet used according to claim 1 includes a paper substrate containing 
an insoluble mineral filler, said filler including aluminium trihydrate. However a 
recording sheet used according to claim 20 includes a paper substrate having a 
surface treatment including a water soluble cationic substance and a water 
soluble binder substance. 

It was found that the use of an insoluble aluminium filler in the base makes the paper 
suitable for use in the Indigo press without the need for any special surface treatment 
(page 3, lines 10 to 12). On the other hand the surface treated paper substrate is not 
required to contain aluminium trihydrate. The applicant suspects "that the group II or III 
metals are the key". However this may be mere speculation since "further investigation 
of this aspect of the invention is required" (page 4, lines 25 and 26). Moreover a use 
according to the claims 26 and 27 does not require any metal at all. 

Moreover the invention basically concerns uses of a recording sheet in a digital 
printing process on a digital printing press (claims 1 and 20). However the scope of 
protection defined by the claims 1 1 and 37 concern methods of manufacturing a 
recording sheet per se (PCT-Guidelines C IV 7.6 (see under item V)). 

Hence it is considered that the following groups of inventions are not so linked as to 
form a single general inventive concept: 

1) the invention of the claims 1 to 10, 

2) the invention of the claims 11 to 19, and 

3) the invention of the claims 20 to 36. 

4) the invention of the claims 37 to 39. 

All inventions have been examined. 
Item VIII) 

The inventions mainly concern "the use of a recording sheet in a digital printing 
process on a digital printing press". One may derive from the passage on page 1 , lines 
6 and 7 of the description, that "a digital printing process on a digital printing press" has 



Form PCT/Seoarate Sheet/409 (Sheet 1) (EPO-Aoril 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/G BOO/00202 
EXAMINATION REPORT - SEPARATE SHEET 



somewhat to do with a "toner/ink transfer from printing blanket to paper". However this 
definition includes also melt transfer of ink to paper and even a standard pressure 
sensitive carbon paper. 

In EP-A 0 879 917 (d5), page 2, lines 5 to 40, which is referred to on page 1, lines 17 
to 19 of the description of the present application some explanation is given of what a 
"digital printing process on a digital printing press" may be. However it is not clear 
whether this explanation is exclusive. 

It is therefore not clear what a "digital printing process on a digital printing press" is. 

The following examination of the novelty, inventive step and industrial application is 
based on the assumption that a "digital printing process on a digital printing press" 
comprises any type of printing under the exclusion of ink jet or laser printing. 

Item V) 

In interpreting claims for determining novelty non-distinctive characteristics of a 
particular intended use should be disregarded. However characteristics not explicitly 
stated, but implied by the particular use, should be taken into account (PCT-Guidelines 
C IV 7.6). 

The actual scope of the claimed protection of claims 1 1 and 37 is therefore "a method 
of manufacturing a recording sheet, the method including ... u . 

1) D5 is considered to represent the most relevant prior art for a use according to claim 
1 and a method according to claim 1 0. 

From d5 a use of a recording sheet in a digital printing process on a digital printing 
press, said recording sheet comprising a paper substrate, is known. 

A use according to claim 1 and a method according to the independent claim 10 are 
different from the known one in that the paper substrate contains an insoluble mineral 
filler, said filler including aluminium trihydrate. 

A use according to claim 1 and a method according to the independent claim 10 are 
therefore novel. 

By said difference a paper of uncoated appearance is provided that is suitable for 
use on an Indigo press and also in other digital processes, and which also has an 
increased shelf life. 

The cited prior art documents do not teach or suggest that said advantages could be 
obtained by said differences. 
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A paper substrate containing an insoluble mineral filler, said filler including aluminium 
trihydrate is known from US-A 5 593 489 (d3). However no incentive is given to a use 
of said known paper in a digital printing process on a digital printing press. 

A use according to claim 1 and a method according to the independent claim 10 
involve therefore an inventive step. 

2a) From US-A 5 593 489 (d3) a method of manufacturing a recording sheet is 
known, the method including making up a slurry in water containing paper pulp and 
aluminium trihydrate, and forming the slurry into a web of paper on a paper machine 
(see d3, in particular column 4, lines 26 to 34 and 46 to 55). 

A method according to claim 1 1 of the application is therefore known from d3. 

2b) The methods according to the claims 12 to 19 directly and/or indirectly depend 
from the method according to claim 1 1 . Said dependent claims define additional 
measures to the method according to claim 1 1 . 
Said additional measures are not known from d3. 

Methods according to the dependent claims 12 to 19 are therefore novel. 

By said additional measures a paper of uncoated appearance is provided that is 
suitable for use on an Indigo press and also in other digital processes, and which also 
has an increased shelf life. 

The cited prior art documents do not teach or suggest that said advantages could be 
obtained by said differences. 

Methods according to the dependent claims 12 to 19 involve therefore an inventive 
step. 

3) GB-A 2 301 845 (d8) (not mentioned in the search report) is mentioned on page 4, 
line 18 and page 5, line 9 of the description of the present application. "The surface 
treatment in formulae 1 and 2 is the same as the one we claimed for pigment based ink 
jet on translucent paper, described in patent GB 2 301 845" (page 4, lines 17 and 18 of 
the description of the present application). D8 may therefore be expected to be known 
to the applicant. 

The most relevant prior art for a use according to claim 20 is known from d8. 

A use of said known recording sheet according to claim 20 of the application is 
different from the known one in that it concerns a use in a digital printing process on a 
digital printing press. 
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A use according to claim 20 is therefore novel. 

A use according to claim 20 is based on the discovery that the known papers are 
suitable for use on an Indigo press and also in other digital processes. 

The cited prior art documents do not teach or suggest that said advantage could be 
obtained by said difference. 

A use according to claim 20 involves therefore an inventive step. 

4) From d8 a method of manufacturing a recording sheet is known, the method 
including treating the surface of a paper substrate with a surface treatment including a 
water soluble cationic substance and a water soluble binder substance (d8, claim 17). 
The recording sheet is treated by applying an aqueous solution of the cationic and 
binder substances to the surface of the sheet (d8, claim 18). The solution is applied by 
drawing the semi-manufactured recording sheet through a bath of the solution (d8, 
claim 19). 

A method according to the claims 37, 38 and 39 of the present application is 
therefore known from d8. 
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CLAIMS 

1 . Use of a recording sheet in a digital printing process on a digital printing press, the 
recording sheet including a paper substrate containing an insoluble mineral filler, said filler 
including aluminium trihydrate. 

5 2. Use of a recording sheet according to claim 2, wherein the paper substrate contains 
between 50 and 400, preferably between 100 and 300, more preferably approximately 200 
parts dry weight of aluminium trihydrate to 800 parts dry weight of pulp. 

3 . Use of a recording sheet according to any one of the preceding claims, wherein the 
recording sheet has a surface treatment including magnesium sulphate and polyvinyl 

10 pyrrolidone. 

4. Use of a recording sheet according to claim 3, wherein the surface treatment 
including magnesium sulphate and polyvinyl pyrrolidone is applied to the paper at a rate of 
2 to 4g/m 2 . 

5 . Use of a recording sheet according to any one of the preceding claims, wherein the 
1 5 recording sheet has a surface treatment including starch and polyvinyl alcohol. 

6. Use of a recording sheet according to claim 5, wherein the surface treatment 
including starch and polyvinyl alcohol includes an optical brightening agent. 

7. Use of a recording sheet according to claim 5 or claim 6, wherein the surface 
treatment including starch and polyvinyl alcohol is applied to the paper at a rate of 1 to 

20 2g/m 2 . 

8. Use of a recording sheet according to any one of the preceding claims, wherein the 
recording sheet has a surface treatment including a soluble or insoluble metal from Groups 
II and III or the Transition Metals of the Periodic Table. 

9. Use of a recording sheet according to any one of the preceding claims, wherein the 
25 recording sheet is substantially opaque. 

10. A method of printing on a recording sheet using a digital printing press, 
characterised in that the recording sheet is as defined in any one of the preceding claims. 
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11. A method of manufacturing a recording sheet for use in a digital printing process on 
a digital printing press, the method including making up a slurry in water containing paper 
pulp and aluminium trihydrate, and forming the slurry into a web of paper on a paper 
machine. 

5 12. A method according to claim 1 1 , wherein the slurry contains between 50 and 400 
parts, preferably between 100 and 300 parts, more preferably approximately 200 parts dry 
weight of aluminium trihydrate to 800 parts dry weight of pulp. 

13. A method according to claim 11 or claim 12, the method including treating the 
surface 6f the paper with a surface treatment including magnesium sulphate and polyvinyl 

10 pyrrolidone. 

14. A method according to claim 1 3 , wherein the surface treatment including magnesium 
sulphate and polyvinyl pyrrolidone is applied to the paper at a rate of 2 to 4g/m 2 . 

15. A method according to any one of claims 1 1 to 1 4, the method including treating the 
surface of the paper with a surface treatment including starch and polyvinyl alcohol. 

15 16. A method according to claim 1 5 , wherein the surface treatment including starch and 
polyvinyl alcohol includes an optical brightening agent. 

• 17. A method according to claim 15 or claim 16, wherein the surface treatment including 
starch and polyvinyl alcohol is applied to the paper at a rate of 1 to 2g/m 2 . 

18. A method according to any one of claims 15 to 17 when dependent on any one 
20 claims 1 3 and 1 4, wherein the surface treatment including magnesium sulphate and polyvinyl 

pyrrolidone and the surface treatment including starch and polyvinyl alcohol are applied to 
the paper surface as separate treatments. . 

19. A method according to any one of claims 12 to 19, the method including treating the 
surface of the paper with a surface treatment including a soluble or insoluble metal from 

25 Groups II and III or the Transition Metals of the Periodic Table. 
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20. Use of a recording sheet in a digital printing process on a digital printing press, the 
recording sheet including a paper substrate having a surface treatment including a water 
soluble cationic substance and a water soluble binder substance. 

3 

21 . Use of a recording sheet according to claim 20, wherein the cationic substance is a 
5 soluble polyvalent metal salt. 

22. Use of a recording sheet according to claim 2 1 , wherein the cationic substance is a 
salt of a metal from Groups II and III or the Transition Metals of the Periodic Table. 

23. Use of a recording sheet according to claim 22, wherein the cationic substance is a 
salt of a cation selected from the group consisting of Mg 2 *, Ca 2 ", Al 3 \ Zr 4 " and Zn 3r . 

10 24. Use of a recording sheet according to claim 23, wherein the cationic substance is 
magnesium sulphate. 

25 . Use of a recording sheet according to claim 24, wherein the amount of magnesium 
sulphate applied to the surface of the recording sheet is in the range 0.5-3.0g/m\ and 
preferably 1.0-2.0g/m\ and advantageously approximately 1.25-1. 75g/nr. 

15 26. Use of a recording sheet according to claim 20, wherein the cationic substance is a 
cationic polymer. 

27. Use of a recording sheet according to claim 26, wherein the cationic substance is a 
poly-quaternary amine. . 

28. Use of a recording sheet according to any one of claims 20 to 27, wherein the binder 
20 substance is selected from a group consisting of polyvinylpyrrolidone, polyvinyl alcohoL 

carboxylated cellulosic polymers, poiyacrylic acids, hydroxylated polyacrylates. 
polyacrylamides, starches and gelatine. 

29. Use of a recording sheet according to claim 28, wherein the binder substance is 
selected from a group consisting of carboxyalkyl polymers and hydroxyalkyl polymers, and 

25 preferably hydroxymethyl cellulose and hydroxypropyl cellulose, and is more preferably 
carboxymethyl cellulose. 
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30. Use of a recording sheet according to claim 28 or claim 29, wherein the binder 
substance has a molecular weight in the range 790,000 to 1,350,000. 

31. Use of a recording sheet according to claim 28, wherein the binder substance is 
polyvinyl pyrrolidone having a viscosity defined by a K-value of at least 30, and preferably 

5 at least 60 and advantageously approximately 90. 

32 . Use of a recording sheet according to claim 3 1 , wherein the amount of PVP applied 
to the surface of the recording sheet is in the range 0.15-0.75g/m 2 , and preferably 0.4- 
0.7g/m 2 , and is advantageously approximately 0.5g/m 2 . 

33. * Use of a recording sheet according to any one of claims 20 to 32, in which the 
1 0 substances are applied to the surface of the recording sheet as an aqueous solution. 

34. Use of a recording sheet according to any one of the preceding claims, in which the 
recording sheet has a substantially uncoated appearance. 

3 5 . Use of a recording sheet according to any one of the preceding claims , the recording 
sheet being suitable for use on a digital press, in a lithographic printing process, for laser 
15 printing, inkjet printing with dye and pigment based inks and hot melt imaging. 

36. Use of a recording sheet according to any one of claims 20 to 35, wherein the 
recording sheet is translucent or transparent. 

37. A method of manufacturing a recording sheet for use in a digital printing process on 
a digital printing press, the method including treating the surface of a paper substrate with 

20 a surface treatment including a water soluble cationic substance and a water soluble binder 
substance. 

38. A method according to claim 37, wherein the recording sheet is treated by applying 
an aqueous solution of the cationic and binder substances to the surface of the sheet. 

39. A method according to claim 38, wherein the solution is applied by drawing the 
25 semi-manufactured recording sheet through a bath of the solution. 
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1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-6 as originally filed 

Claims, No.: 

1-39 as received on 26/01/2001 with letter of 19/01/2001 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Item IV) 

The application lacks unity within the meaning of Regel 13.1 PCT for the following 
reasons: 

A recording sheet used according to claim 1 includes a paper substrate containing 
an insoluble mineral filler, said filler including aluminium trihydrate. However a 
recording sheet used according to claim 20 includes a paper substrate having a 
surface treatment including a water soluble cationic substance and a water 
soluble binder substance. 

It was found that the use of an insoluble aluminium filler in the base makes the paper 
suitable for use in the Indigo press without the need for any special surface treatment 
(page 3, lines 10 to 12). On the other hand the surface treated paper substrate is not 
required to contain aluminium trihydrate. The applicant suspects "that the group II or III 
metals are the key". However this may be mere speculation since "further investigation 
of this aspect of the invention is required" (page 4, lines 25 and 26). Moreover a use 
according to the claims 26 and 27 does not require any metal at all. 

Moreover the invention basically concerns uses of a recording sheet in a digital 
printing process on a digital printing press (claims 1 and 20). However the scope of 
protection defined by the claims 1 1 and 37 concern methods of manufacturing a 
recording sheet per se (PCT-Guidelines C IV 7.6 (see under item V)). 

Hence it is considered that the following groups of inventions are not so linked as to 
form a single general inventive concept: 

1) the invention of the claims 1 to 10, 

2) the invention of the claims 1 1 to 1 9, and 

3) the invention of the claims 20 to 36. 

4) the invention of the claims 37 to 39. ' 

All inventions have been examined. 
Item VIII) 

The inventions mainly concern "the use of a recording sheet in a digital printing 
process on a digital printing press". One may derive from the passage on page 1 , lines 
6 and 7 of the description, that "a digital printing process on a digital printing press" has 
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somewhat to do with a "toner/ink transfer from printing blanket to paper". However this 
definition includes also melt transfer of ink to paper and even a standard pressure 
sensitive carbon paper. 

In EP-A 0 879 917 (d5), page 2, lines 5 to 40, which is referred to on page 1 , lines 17 
to 1 9 of the description of the present application some explanation is given of what a 
"digital printing process on a digital printing press" may be. However it is not clear 
whether this explanation is exclusive. 

It is therefore not clear what a "digital printing process on a digital printing press" is. 

The following examination of the novelty, inventive step and industrial application is 
based on the assumption that a "digital printing process on a digital printing press" 
comprises any type of printing under the exclusion of ink jet or laser printing. 

Item V) 

In interpreting claims for determining novelty non-distinctive characteristics of a 
particular intended use should be disregarded. However characteristics not explicitly 
stated, but implied by the particular use, should be taken into account (PCT-Guidelines 
C IV 7.6). 

The actual scope of the claimed protection of claims 1 1 and 37 is therefore "a method 
of manufacturing a recording sheet, the method including 

1) D5 is considered to represent the most relevant prior art for a use according to claim 
1 and a method according to claim 10. 

From d5 a use of a recording sheet in a digital printing process on a digital printing 
press, said recording sheet comprising a paper substrate, is known. 

A use according to claim 1 and a method according to the independent claim 10 are 
different from the known one in that the paper substrate contains an insoluble mineral 
filler, said filler including aluminium trihydrate. 

A use according to claim 1 and a method according to the independent claim 1 0 are 
therefore novel. 

By said difference a paper of uncoated appearance is provided that is suitable for 
use on an Indigo press and also in other digital processes, and which also has an 
increased shelf life. 

The cited prior art documents do not teach or suggest that said advantages could be 
obtained by said differences. 
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A paper substrate containing an insoluble mineral filler, said filler including aluminium 
trihydrate is known from US-A 5 593 489 (d3). However no incentive is given to a use 
of said known paper in a digital printing process on a digital printing press. 

A use according to claim 1 and a method according to the independent claim 10 
involve therefore an inventive step. 

2a) From US-A 5 593 489 (d3) a method of manufacturing a recording sheet is 
known, the method including making up a slurry in water containing paper pulp and 
aluminium trihydrate, and forming the slurry into a web of paper on a paper machine 
(see d3, in particular column 4, lines 26 to 34 and 46 to 55). 

A method according to claim 1 1 of the application is therefore known from d3. 

2b) The methods according to the claims 1 2 to 1 9 directly and/or indirectly depend 
from the method according to claim 1 1 . Said dependent claims define additional 
measures to the method according to claim 1 1 . 
Said additional measures are not known from d3. 

Methods according to the dependent claims 12 to 19 are therefore novel. 

By said additional measures a paper of uncoated appearance is provided that is 
suitable for use on an Indigo press and also in other digital processes, and which also 
has an increased shelf life. 

The cited prior art documents do not teach or suggest that said advantages could be 
obtained by said differences. 

Methods according to the dependent claims 12 to 19 involve therefore an inventive 
step. 

3) GB-A 2 301 845 (d8) (not mentioned in the search report) is mentioned on page 4, 
line 18 and page 5, line 9 of the description of the present application. "The surface 
treatment in formulae 1 and 2 is the same as the one we claimed for pigment based ink 
jet on translucent paper, described in patent GB 2 301 845" (page 4, lines 17 and 18 of 
the description of the present application). D8 may therefore be expected to be known 
to the applicant. 

The most relevant prior art for a use according to claim 20 is known from d8. 

A use of said known recording sheet according to claim 20 of the application is 
different from the known one in that it concerns a use in a digital printing process on a 
digital printing press. 
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A use according to claim 20 is therefore novel. 

A use according to claim 20 is based on the discovery that the known papers are 
suitable for use on an Indigo press and also in other digital processes. 

The cited prior art documents do not teach or suggest that said advantage could be 
obtained by said difference. 

A use according to claim 20 involves therefore an inventive step. 

4) From d8 a method of manufacturing a recording sheet is known, the method 
including treating the surface of a paper substrate with a surface treatment including a 
water soluble cationic substance and a water soluble binder substance (d8, claim 17). 
The recording sheet is treated by applying an aqueous solution of the cationic and 
binder substances to the surface of the sheet (d8, claim 18). The solution is applied by 
drawing the semi-manufactured recording sheet through a bath of the solution (d8, 
claim 19). 

A method according to the claims 37, 38 and 39 of the present application is 
therefore known from d8. 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



WO 00/44568 PCT/G BOO/00202 



CLAIMS mi^^' 

1 . A recording sheet for use on a digital press, the recording sheet including a paper 
substrate containing an insoluble mineral filler including a Lewis acid. 

2. A recording sheet according to claim 1 , wherein the Lewis acid includes aluminium 
5 trihydrate. 

3. A recording sheet according to claim 2, wherein the paper substrate contains 
between 50 and 400, preferably between 100 and 300, more preferably approximately 200 
parts dry weight of aluminium trihydrate to 800 parts dry weight of pulp. 

4. A recording sheet according to any one of the preceding claims, wherein the 
10 recording sheet has a surface treatment including magnesium sulphate and polyvinyl 

pyrrolidone. 

5. A recording sheet according to claim 4, wherein the surface treatment including 
magnesium sulphate and polyvinyl pyrrolidone is applied to the paper at a rate of 2 to 4g/m 2 . 

6. A recording sheet according to any one of the preceding claims, wherein the 
1 5 recording sheet has a surface treatment including starch and polyvinyl alcohol. 

7. A recording sheet according to claim 6, wherein the surface treatment including 
starch and polyvinyl alcohol includes an optical brightening agent. 

8. A recording sheet according to claim 6 or claim 7, wherein the surface treatment 
including starch and polyvinyl alcohol is applied to the paper at a rate of 1 to 2g/m 2 . 

20 9. A recording sheet according to any one of the preceding claims, wherein the 
recording sheet has a surface treatment including a soluble or insoluble metal from Groups 
II and III or the Transition Metals of the Periodic Table. 

10. A recording sheet according to any one of the preceding claims, wherein the 
recording sheet is substantially opaque. 

25 11. A method of printing on a recording sheet using a digital printing press, 
characterised in that the recording sheet is as defined in any one of the preceding claims. 
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1 2. A method of manufacturing a recording sheet for use on a digital press, the method 
including making up a slurry in water containing paper pulp and aluminium trihydrate, and 
forming the slurry into a web of paper on a paper machine. 

13. A method according to claim 12, wherein the slurry contains between 50 and 400 
5 parts, preferably between 100 and 300 parts, more preferably approximately 200 parts dry 

weight of aluminium trihydrate to 800 parts dry weight of pulp. 

14. A method according to claim 12 or claim 13, the method including treating the 
surface of the paper with a surface treatment including magnesium sulphate and polyvinyl 
pyrrolidone. 

10 15. A method according to claim 1 4, wherein the surface treatment including magnesium 
sulphate and polyvinyl pyrrolidone is applied to the paper at a rate of 2 to 4g/m 2 . 

16. A method according to any one of claims 1 2 to 1 5, the method including treating the 
surface of the paper with a surface treatment including starch and polyvinyl alcohol. 

17. A method according to claim 1 6, wherein the surface treatment including starch and 
15 polyvinyl alcohol includes an optical brightening agent. 

18. A method according to claim 1 6 or claim 1 7, wherein the surface treatment including 
starch and polyvinyl alcohol is applied to the paper at a rate of 1 to 2g/m 2 . 

19. A method according to any one of claims 16 to 18 when dependent on any one 
claims 1 4 and 1 5, wherein the surface treatment including magnesium sulphate and polyvinyl 

20 pyrrolidone and the surface treatment including starch and polyvinyl alcohol are applied to 
the paper surface as separate treatments. 

20. A recording sheet according to any one of the preceding claims, wherein the 
recording sheet has a surface treatment including a soluble or insoluble metal from Groups 
II and III or the Transition Metals of the Periodic Table. 

25 21 . A recording sheet for use on a digital press, the recording sheet including a paper 
substrate having a surface treatment including a water soluble cationic substance and a water 
soluble binder substance. 
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22. A recording sheet according to claim 2 1 , wherein the cationic substance is a soluble 
polyvalent metal salt. 

23. A recording sheet according to claim 22 ? wherein the cationic substance is a salt of 
a metal from Groups II and III or the Transition Metals of the Periodic Table. 

5 24. A recording sheet according to claim 23, wherein the cationic substance is a salt of 
a cation selected from the group consisting of Mg 2+ , Ca 2+ , Al 3+ , Zr 4+ and Zn 2+ . 

25. A recording sheet according to claim 24, wherein the cationic substance is 
magnesium sulphate. 

26. A recording sheet according to claim 25 , wherein the amount of magnesium sulphate 
1 0 applied to the surface of the recording sheet is in the range 0.5-3. Og/m 2 , and preferably 1 .0- 

2.0g/m 2 , and advantageously approximately 1.25-1.75g/m 2 . 

27. A recording sheet according to claim 2 1 , wherein the cationic substance is a cationic 
polymer. 

28. A recording sheet according to claim 27, wherein the cationic substance is a poly- 
1 5 quaternary amine . 

29. A recording sheet according to any one of claims 21 to 28, wherein the binder 
substance is selected from a group consisting of polyvinylpyrrolidone, polyvinyl alcohol, 
carboxylated cellulosic polymers, polyacrylic acids, hydroxylated polyacrylates, 
polyacrylamides, starches and gelatine. 

20 30. A recording sheet according to claim 29, wherein the binder substance is selected 
from a group consisting of carboxyalkyl polymers and hydroxyalkyl polymers, and 
preferably hydroxymethyl cellulose and hydroxypropyl cellulose, and is more preferably 
carboxymethyl cellulose. 

31. A recording sheet according to claim 29 or claim 30, wherein the binder substance 
25 has a molecular weight in the range 790,000 to 1 ,350,000. 
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32. A recording sheet according to claim 29, wherein the binder substance is polyvinyl 
.pyrrolidone having a viscosity defined by a K- value of at least 30, and preferably at least 60 
and advantageously approximately 90. 

33. A recording sheet according to claim 32, wherein the amount of PVP applied to the 
5 surface of the recording sheet is in the range 0. 1 5-0.75g/nr, and preferably 0.4-0. 7g/m 2 , and 

is advantageously approximately 0.5g/m 2 . 

34. A recording sheet according to any one of claims 21 to 33, in which the substances 
are applied to the surface of the recording sheet as an aqueous solution. 

35. A recording sheet according to any one of claims 21 to 34, in which the recording 
1 0 sheet has a substantially uncoated appearance. 

36. A recording sheet according to any one of claims 2 1 to 35, the recording sheet being 
suitable for use on a digital press, in a lithographic printing process, for laser printing, inkjet 
printing with dye and pigment based inks and hot melt imaging. 

37. A recording sheet according to any one of claims 21 to 36, wherein the recording 
1 5 sheet is translucent or transparent. 

38. A method of manufacturing a recording sheet for use on a digital press, the method 
including treating the surface of a paper substrate with a surface treatment including a water 
soluble cationic substance and a water soluble binder substance. 

39. A method according to claim 38, wherein the recording sheet is treated by applying 
20 an aqueous solution of the cationic and binder substances to the surface of the sheet. 

40. A method according to claim 39, wherein the solution is applied by drawing the 
semi-manufactured recording sheet through a bath of the solution. 

41. A sheet of paper with a substantially uncoated appearance for use on a digital press, 
the paper having a surface treatment including a water soluble cationic substance and a 

25 water soluble binder substance. 
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A recording sheet for use on a digital press includes either insoluble 
aluminium trihydrate in the base paper or magnesium sulphate at the surface. 
According to a second aspect of the invention, the recording sheet includes a 
paper substrate having a surface treatment including a water soluble cationic 
substance and a water soluble binder substance. 
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